l Material and methods
The investigations were carried out in patients and their children fulfilling the following criteria: pregnancies without complications, normal births with spontaneous delivery from occiput anterior Position, delivery between the 38th and 40th weeks of gestation, one minute AP GAR score greater than 8 \-6 cm: EP 1), late first stage (Cervix dilatation 6-10cm: EP 2), second stage of labor (cervix dilatation complete, presenting part on the pelvic floor: AP), during delivery and in the newborn infants 60 and 120 minutes after birth. The blood was drawn in mothers and infants from the anticubital vein. Fetal blood was obtained from the hyperemic scalp according to the method described by SALING [17] and immediately after birth from a proximally and distally clamped segment of the umbilical cord. Duplicate determinations of free corticosteroids were performed according to the method described by MURPHY [10] , a protein binding assay with CBG. The corticosteroids weire extracted from plasma with ethanol. 98% pure cortisol served äs Standard; l, 2, endogenous free corticosteroids had been absorbed was the source of CBG. The results were read from a Standard curve s cortisol equivalents. The accuracy of single values was checked against the calculated reproducability from 96 double determinations; it was 8.6^g/100ml (p < 0.05). Corticosteroids extracted from plasma were not f ractionated f urthef by precipitation or chromatography. All corticosteroids contained in the ethanol fraction were thus determined. A crossreaction on the CBG occurs principally with corticosterone (100%), progesteron (20-40%) and cortisone (10%). While most steroids except cortisol and cortisone are quantatively insignificant, progesteron raises during pregnancy and at term it may displace 30% of cortisone found to CBG [15] . Therefore, our values are inpart considerably higher than cortisol concentrations reported by other authors. However, since the plasma progesteron concentration during the delivery changes little [16] , it may be assumed that the increase of corticosteroids during delivery is principally due to an increase in 17-hydroxyketosteroids.
Results
In the fetus (Tab. I) plasma corticosteroid values at the beginning of the first stage have a mean of 34^g/100ml. Until birth there is a continuous increase to 42 μg/100 ml in the umbilical artery. The increase of 8^g/100ml is significant at p < 0.025. The arterial-venous difference of 15 μg/100 ml is highly significant at p < 0.001. After the first hours after birth there is significant decrease in the plasma corticosteroid concentration. Af terwards the newborn has values equivalent to those at the beginning of labor. In mothers too, there was an increase from 56μ δ /100ιη1 to 68{jig/100ml (Tab. II); the mean difference of 12/jg/100ml is significant (p < 0.005). However, the increase is not gradual s in the fetus, but only at the moment of birth. The difference between maternal values at the time of birth and the umbilical vein was ll^g/lOOml and that between mother and umbilical artery was 26^g/100ml. Both differences are significant.
Tab. I. Plasma concentration «of free corticosteroids in fetal scalp blood during different stages of delivery, at birth (umbilical artery and vein) and 60 and 120 minutes after birth in the newborn in /Mg/100 ml. EP l = cervix 1-5 cm; EP 2 = cervix 6-10 cm; AP = cervix complete, descending part on pelvic floor: n = number o£ cases. ± S = Standard deviation of the mean (x) 2p = confidence limits 
Discussion
Plasma concentration of corticosteroids found in the literature show considerable Variation. This is in part caused by different methods of assay, extraction and fractionation s well s by the selection of patients and the source and timing of blood samples. We were able to confirm the known increase [5, 13] of free corticosteroids in maternal plasma during birth. With the aid of micro-blood determinations we were also successful in demonstrating a continuous increase in fetal plasma. In contrast our result showed only little change in the maternal plasma corticosteroid concentrations during the first stage of labor. However, during the second stage there is a marked increase until birth. Similar results were obtained by JOLIVET et al. [5] .
In a comparable experimental design MURPHY and DIEZ 'Aux [11] determined a corticosteroid concentration of 77.0 ^ 4.0/^g/lOO ml in the venous blood of mothers of male newborns.
Our values of 68.0 //g/100 ml are somewhat lower. Larger discrepancies have been reported for corticosteroid levels in the umbilical cord. The fact that most authors [4, 6, 7, 8, 11] used pooled umbilical cord blood makes a comparison with our results difficult. Considerably higher values were found by KRAUER [7] while other authors [4, 11, 18] gave somewhat lower values. An arterial-venous gradient with higher corticosteroid concentration in the umbilical vein was found also by SMITH and SHEARMAN [18, 19] . On the other hand, CAWSON and co-workers [3] found no significant difference of various 17-hydroxy-corticosteroids in the umbilical vessels. The higher corticosteroid concentrations in the umbilical artery might be explained by placental transfer or increased maternal plasma concentration during delivery. In addition, it must be taken into account that we did not remove progesteron from our extracts which binds competatively to CBG which also shows a higher concentration in the umbilical vein than in the artery [16] . The elevated concentration of free corticosteroids in the umbilical cord blood has been interpreted differently. GEMZELL [4] found a constant ratio between the concentration of 17-OH-corticosteroids in the maternal and umbilical blood and assumed that the fetal plasma concentration effected only the conditions in the mother. MIGEON et al. [8] postulated a selected placental barrier for 17-OH-corticosteroid but no or only minimal fetal production. In contrast MURPHY and DIEZ o'Aux [11] believe that the increase of corticosteroids in the umbilical artery is caused by an increased fetal production. BEITINS et al. [2] investigated in sheep the placental passage of Cortisols. They used differentially labeled cortisol, which was injected in the maternal and fetal circulation. Thus they could demonstrate that fetal corticosteroid passes pratically without limit the placenta while a transfer from the mother to the fetus is apparently limited. Our results demonstrate a significant gradient for free corticosteroids between mother and fetus. Even more marked are the differences for pure cortisol [3, 5, 11, 14] . Parallel to the increasing corticosteroid production of the mother during pregnancy there is an increase in steroid synthesis by the fetal adrenal cortex [11] . During the stress of delivery the steroids rise further [14, 19] . Future investigation will deal with the questions whether varying modes of delivery with a varying stress on mother and fetus is responsible for the differences in the corticosteroid levels in the umbilical cord plasma [3, 7, 14, 19] or whether other factors come into play. In spite of the function of the placenta äs a barrier against the transfer of maternal corticosteroids into the fetal circulation we demonstrated in the fetal scalp blood a significant increase of free corticosteroids during delivery before this could be observed in the mother. Consequently we conclude that an important contribution to this increase is made by the fetal adrenal cortex.
Summary
The Variation of the concentration of free corticosteroids in maternal and fetal plasma during labor have been measured. The mothers had to fulfill the following conditions: Gestation without complications and undisturbed delivery at term in anterior occipital position. The Apgar score should not be less than 8 after l minute. Blood was collected at fixed time-iritervals, from the cubital vein of mothers and neonates and from the scalp of the fetuses. In the umbilical vessels blood was collected separately by punction from the veins and arteries. A competitive protein-binding assay with corticosteroid-binding globulin (CBG) served for the measurement o£ total free corticosteroids. After extraction with ethanol and binding to CBG the corticosteroids were measured äs equivalents of a cortisol-standard.
There was a significant rise of free corticosteroids in the fetal plasma from 34 ± 10 to 42 ± 9 //g/100 ml. After delivery a rapid fall to values of the early dilatation phase took place (Tab. I). Only in the moment of delivery we found a rise in the maternal plasma from 56 ± 13 to 68 ± 14. This was also significant (Tab. II).
In the umbilical vessels the mean difference in arterial and venous plasma-concentration of corticosteroids is IS^ug/ 100 ml, a proportion of almost 3:2. Though the concentration of free corticosteroids in maternal and fetal plasma increases during labor, the fetus does not simply reflect the maternal Situation. A substantial contribution of the fetal adrenal gland to the fetal plasmacorticosteroids may be supposed. Les corticosteroides foetaux ont augmente de fac,on significative durant Faccouchement, de 34 ± 10 ^g/ 100 ml ä 42 ± 9 ^ig/100 ml, pour retomber en Pespace de deux heures post partum ä leur niveau initial (Tab. I). La hausse dans le plasma maternel, tout aussi significative, ne s'est produite qu'au moment de l'expulsion, de 56 ± 13 ä 68 i H^g/lOO ml (Tab. II). On a observe dans les vaisseaux ombilicaux une difference de concentration moyenne de 15 jtig/100 ml entre la veine ombilicale et Fartere ombilicale, ce qui correspond ä un rapport de pres de 3:2. Bien que la plasmaconcentration des corticosteroides libres augmente chez la mere et le foetus en cours d' accouchement, les conditions proportionnelles maternelles ne se refletent pas exactement chez le foetus, ce qui fait supposer que la capsule surronale foetale contribue de fagon substantielle ä la concentration des corticosteroides du plasma foetal.
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